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Bode Plots

A Bode plot is a (semilog) plot of the transfer
function magnitude and phase angle as a function
of frequency

The gain magnitude is many times expressed In
terms of decibels (dB)

dB = 20 log,, A

where A is the amplitude or gain
a decade Is defined as any 10-to-1 frequency range

an octave is any 2-to-1 frequency range
20 dB/decade = 6 dB/octave



Bode Plot Overview

Technique for estimating a complicated transfer
function (several poles and zeros) quickly
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Summary of Individual Factors
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Example

Consider the following transfer function
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Break frequencies: invert time constants
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Breaking Down the Magnitude

Recall log of products is SUfp of logs
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Let’s plot each factor separately and add them
graphically



Breaking Down the Phase

Since

Za-b=Za+ /b
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Let’s plot each factor separately and add them
graphically



~ Magnitude Bode Plot: DC Zero




Phase Bode Plot: DC Zero
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Magnitude Bode Plot: Add First Pole
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“Phase Bode Plot: Add First Pole
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Magnitude Bode Plot: Add 2" Zero
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“ Phase Bode Plot: Add 2"9 Zero
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I\/Iagnltude Bode Plot: Add 2nd Pole
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“ Phase Bode Plot: Add 2"d Pole
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% Calculoléon of GM and pM From Bode plot -
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¥ Colculorfon OF GM g PM  mathemaltcaly -
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